Regrowth woodlands are valuable habitat for reptile communities by Bruton, Melissa J. et al.
Page 1 of 31 
 
REGROWTH WOODLANDS ARE VALUABLE HABITAT FOR REPTILE COMMUNITIES 
Melissa J Bruton1, Clive A McAlpine12, Martine Maron12 
1The University of Queensland, Landscape Ecology and Conservation Group, School of Geography, Planning and Environmental 
Management, St Lucia, Australia 4067 
2The University of Queensland, ARC Centre of Excellence for Environmental Decisions, St. Lucia, Australia 4067 
Corresponding author: Melissa Bruton - melissa.bruton@uqconnect.edu.au  +61 409 875 780 
 
ABSTRACT: Protection of passive regrowth, or secondary vegetation, offers the potential to cost-effectively 
alleviate biodiversity declines caused by deforestation. This potential often goes unrealised because the habitat 
value of regrowth is generally considered marginal. However, the habitat value of regrowth varies among 
taxa. Disturbed subtropical woodland landscapes provide large-scale passive restoration opportunities. 
Subtropical woodlands are also rich in reptile diversity. We addressed the question: ‘What is the habitat value 
of subtropical regrowth woodlands for reptile communities?’ We identified five commonly-observed models 
of regrowth habitat value and then surveyed reptile communities in 43 cleared, regrowth and remnant Acacia- 
and Eucalyptus-dominated woodland sites in subtropical Queensland, Australia. Reptile species richness, 
diversity, dominance and community composition followed the “regrowth = remnant” model of high regrowth 
value, where the habitat values of regrowth and remnant woodlands were similar, and higher than that of 
cleared land. Unexpectedly, the proportion of juveniles was highest in cleared sites and lower in both 
regrowth and remnant sites. Our findings challenge the view that the habitat value of regrowth is limited. 
Consistency in findings between contrasting woodland types suggest that our results may apply in other 
similarly disturbed woodlands. We conclude that although remnant woodlands are irreplaceable, regrowth 
woodlands provide valuable habitat for reptile communities and the protection of such regrowth should be a 
high priority in disturbed subtropical woodland systems.   
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1. INTRODUCTION  
Globally, the loss of habitat is the primary cause of biodiversity declines (Dirzo and Raven 2003; IUCN 
2008). Habitat restoration attempts to redress this loss, although there is little evidence that any restoration 
method can ultimately restore full biodiversity or ecosystem function (Allen 1995; Munro et al. 2007; Rey 
Benayas et al. 2009).  Despite this, forests and woodlands in the regrowth phase of restoration can contribute 
to biodiversity recovery (Plieninger and Gaertner 2011) and have inherent conservation value (Bowen et al. 
2009; Chazdon et al. 2009; Lindenmayer et al. 2012). However, the habitat value of regrowth is difficult to 
quantify and varies among taxa (Barlow et al. 2007). This has led to the biodiversity conservation value of 
regrowth being overlooked in vegetation management plans (e.g. Government of South Africa 2010; 
Queensland Government 1999). To maximise restoration and biodiversity benefits in disturbed landscapes, it 
is vital to understand how regrowth contributes to habitat availability for different biota. 
Whilst the spatial extent of active restoration is limited by costs and logistics, passive regrowth can provide 
important restoration and biodiversity benefits for large areas at minimal cost (Geddes et al. 2011; Guerrero 
2010; Prach and Hobbs 2008). Passive regrowth is prominent in subtropical woodlands that have been cleared 
for agriculture, particularly in the most extensively deforested woodland areas of the world such as the Chaco 
in South America (Dinerstein et al. 1995; Grau et al. 2005) and the Brigalow Belt and Mulga Lands in 
Australia (Australian State of the Environment Committee 2001). Woodlands in these regions are high in 
biodiversity, particularly of reptiles (Covacevich et al. 1998; Leynaud and Bucher 2005; Uetz 2010); however 
many species are declining due to historical and contemporary habitat loss (IUCN 2010).  
Regrowth is generally considered to have intermediate habitat value between cleared or cultivated, and intact 
vegetation, based on studies focusing on bird and invertebrate communities (Bowen et al. 2007; Gardner et al. 
2007a; Gibson et al. 2011). However, the responses of different taxonomic groups to the same disturbance can 
vary considerably, with regrowth vegetation ranging in habitat value from minimal to high (Barlow et al. 
2007). Such findings highlight the limited capacity to generalise the responses of one or two taxa, and the 
need to understand the impact of disturbance and recovery on all components of biodiversity (Barlow et al. 
2007; Wolters et al. 2006). To date, the impact of disturbance and recovery on reptile communities has 
received minimal attention (Gardner et al. 2007a). 
Studies assessing the value of regrowth as habitat for reptile communities are geographically biased towards 
tropical regions and rainforests (Shvidenko et al. 2005), with few studies in subtropical or temperate 
woodlands (Bowen et al. 2007). Those studies located in cooler and drier regions tend to suffer from 
insufficient sample size and statistical power (e.g. Green and Catterall 1998), or compare reptile communities 
in regrowth and remnant vegetation, but not disturbed areas (e.g. Cunningham et al. 2007; Michael et al. 
2011). Given the lack of research in the subtropics, and little consensus on the value of regrowth for reptiles in 
tropical and rainforest areas (e.g. Gardner et al. 2007b; Kanowski et al. 2006; Luja et al. 2008), it is difficult to 
infer the value of subtropical and temperate regrowth woodlands for reptile communities. 
In Australia, controls on clearing that were recently introduced have resulted in large areas of subtropical 
woodland regrowth (Geddes et al. 2011; McAlpine et al. 2009) that have the potential to increase the amount 
of habitat available to reptiles and aid in arresting declines (Driscoll 2004). Yet the value of such regrowth as 
habitat for reptiles is not known (Munro et al. 2007). Therefore, empirical assessments of the capacity for 
regrowth woodlands to help conserve and restore reptile diversity are vital in these highly disturbed regions. 
We addressed the question: Do regrowth woodlands have equivalent, lower, or higher habitat value for reptile 
communities than remnant woodlands and cleared areas? To answer this question, we developed five models 
of regrowth habitat value for taxonomic communities in disturbed and intact vegetation.  We then surveyed 
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reptile communities in cleared, regrowth and remnant woodlands in sub-tropical Queensland, Australia, and 
compared our field data against these models. This process enabled us to determine the relative habitat value 
of passive regrowth in comparison to cleared and remnant woodlands for reptile communities.   
2. METHODS 
2.1 Habitat value models 
To assess the value of regrowth vegetation as habitat for reptile communities, we first defined three levels of 
regrowth habitat value – limited, moderate and high – based on published taxonomic community trends in 
disturbed, regrowth and remnant vegetation (Figure 1, Appendix A). Disturbed sites were defined as those 
experiencing ongoing disturbance that prevents ecosystem regeneration (e.g. regular clearing, cultivation etc.). 
Regrowth sites were those that had experienced historical clearing but no recent structural disturbance, and are 
naturally regenerating ecosystems. Remnant sites were those with no record of historical clearing or recent 
structural disturbance. The most commonly observed trends in fauna diversity, abundance and community 
composition in these three vegetation states were used to develop five competing models of regrowth habitat 
value (Figure 1b), which form the conceptual framework for our analyses. A detailed description of the 
studies we reviewed in formulating the models can be found in Appendix A. The models are: 
1) “Null” model: No difference in community measures (diversity, abundance, biomass etc.) between 
cleared/cultivated, regrowth and remnant vegetation; and community compositions in 
cleared/cultivated, cleared and remnant vegetation do not differ. Regrowth is of limited habitat value 
for biodiversity restoration.   
2) “Cleared = regrowth” model: Community measures do not differ significantly between 
cleared/cultivated areas and regrowth vegetation, but are significantly lower than in remnant 
vegetation (Figure 1b); and community compositions in cleared/cultivated and regrowth vegetation 
are similar to each other but divergent from that of remnant areas. Regrowth is of limited habitat value 
for biodiversity restoration.   
3) “Increasing” model: Community measures increase from cleared/cultivated to regrowth to remnant 
vegetation (Figure 1b); and community composition is nested, with cleared/cultivated communities 
containing a subset of species found in regrowth, and regrowth containing a subset of species found in 
remnant vegetation. Regrowth is of moderate (intermediate) habitat value for biodiversity restoration.  
4) “Regrowth = remnant” model: Community measures do not differ significantly between regrowth and 
remnant vegetation, but are significantly higher than in cleared/cultivated areas (Figure 1b); and 
community compositions in regrowth and remnant vegetation are similar but divergent from that of 
cleared/cultivated areas. Regrowth is of high habitat value for biodiversity restoration. 
5) “Complementary” model: Community compositions differ significantly between cleared/cultivated, 
regrowth and remnant vegetation, and are not nested (Figure 1b).  This model applies to community 
composition only. Regrowth is of high habitat value for biodiversity restoration because it contains a 
unique community composition. 
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Figure 1: Conceptual model : a) disturbance history leading to cleared/cultivated, regenerating and remnant vegetation areas; and b) 
the value of regrowth as habitat according to the most commonly reported trends in taxonomic community measurements (e.g. species 
richness) for cleared/cultivated, regrowth and remnant vegetation. 
 
2.2 Predicting reptile community trends 
In our literature search, we found only five studies that had assessed reptile communities in cleared/cultivated, 
regrowth and remnant woodlands (Appendix A): four in tropical rainforest, one in tropical and subtropical 
rainforest, and one in tropical woodlands. Reptile species richness and abundance trends varied in these 
studies; however, the “cleared = regrowth” model, indicating limited regrowth habitat value, was the most 
commonly observed model for both richness and abundance (Appendix A). Community composition was 
assessed in only two studies (n = 4 groups), with the “complementary” model dominating (Appendix A). Only 
one study assessed species diversity (Bowman et al. 1990) and another study assessed evenness (Gardner et al. 
2007b), with both identifying “increasing” model trends (Appendix A). These findings were used to establish 
a priori predictions of the trends expected in our study (Table 1). 
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2.3 Study area and habitat classification 
We assessed reptile community trends in a regenerating woodland landscape in semi-arid subtropical 
Queensland, Australia (Sattler and Williams 1999, Figure 2). Rainfall at the closest meteorological station 
averages 530 mm per year, with temperatures averaging from 21-34oC in summer, and 6-20oC during winter 
(Bureau of Meteorology 2013).  
 
Figure 2: The location of the study area and reptile survey sites, with the trap configuration at each survey site. 
Forty-three survey sites were located at least 1km apart in three woodland states: i) “Remnant”: woodlands 
that had never been cleared (Queensland Government 2010), ii) “Regrowth”: areas that were first cleared 10-
23 years prior to this study and had regrown to approximately half the canopy height of remnant areas, and iii) 
“Cleared”: treeless paddocks containing a mixture of native and introduced pasture grasses. The specific land 
use history for the study area is uncertain prior to 2001 due to changes in ownership and tenure; however, 
historical aerial photographs show that regrowth areas were initially cleared between 1988 and 2006. The 
regrowth areas were all sparsely vegetated in 2006, suggesting that areas cleared between 1988 and 1998 may 
have been subjected to more than one clearing event. Regrowth areas were de-stocked for at least 5 years prior 
to the surveys for this study. We assessed reptile communities in two different regrowth and remnant 
woodland types: i) open poplar box, Eucalyptus populnea-dominated (“Eucalyptus”), and ii) dense bendee, 
Acacia catenulata-dominated (“Acacia”) woodlands.   
Variation in habitat structural complexity is known to influence reptile communities (Cunningham et al. 2007; 
Munro et al. 2007; Woinarski et al. 2009). Therefore, we identified and accounted for structural heterogeneity 
in our research design. We assessed each potential survey site for structural complexity using an additive 
habitat complexity score based on a rating of 0-3 for each structural element, with 0 indicating that the 
structure was absent and 1, 2 and 3 representing increasing amounts of the structural element present (Coops 
Brigalow 
Belt 
Bioregion 
Mulga Lands  
Bioregion 
ST GEORGE 
North 
Drift 
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Pit 
Trap 
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and Catling 2000; McElhinny 2002). To increase relevance for semi-arid woodland structure and reptiles, we 
used six structural elements: i) number of vegetation layers, ii) amount of fallen debris, iii) shrub cover, iv) 
ground vegetation cover, v) litter cover, and vi) number of termite mounds (Garden et al. 2007).  Sites with 
cumulative scores of 1-8 (out of a maximum score of 18) were considered structurally simple, and sites with 
cumulative scores of 12-18 were considered structurally complex sites (adapted from Coops and Catling 
2000). All of the potential cleared and regrowth Acacia survey sites initially assessed in the study area were 
structurally simple. In contrast, all of the potential regrowth and remnant Eucalyptus sites were structurally 
complex. Only remnant Acacia sites ranged from structurally simple to structurally complex, with ‘simple’ 
and ‘complex’ sites selected for surveys. Our final set of 43 selected survey sites comprised six habitat 
categories: i) cleared (n=7), ii) regrowth Eucalyptus (n=8), iii) remnant Eucalyptus (n=8), iv) regrowth Acacia 
(n=7), v) ‘simple’ remnant Acacia (n=6), and vi) ‘complex’ remnant Acacia (n=7) (Figure 2).   
2.4 Reptile surveys 
Sites were surveyed for reptiles using unbaited pit and funnel traps during the 2010/11 and 2011/12 austral 
warm seasons (October – April). Each survey site consisted of 4 × 20 L pitfall traps, 4 × 75cm long double-
ended funnel traps, and 2 × 30 cm high drift fences (Figure 2). Pitfall traps and drift fences were installed 2–4 
weeks prior to any surveys, with pit traps closed and drift fences laid flat outside survey periods. Ground 
cover and structures were disturbed as little as possible during trap line construction and maintenance. All trap 
lines were located on a north-south axis.  Each site was surveyed during three separate periods for a total of 
twelve trap nights per trap per site. To reduce the confounding effect of weather on reptile activity, seven or 
eight sites were grouped for simultaneous surveys, with sites from at least five of the six habitat categories in 
each group. Group composition varied between survey periods. During surveys, traps remained open for 96 
hours, and were checked between 4 am and 10 am daily by one observer (M.B.). All captured reptiles were 
identified to species level, marked with permanent ink on the ventral surface, measured for snout-vent length 
(SVL), and immediately released. Recaptures within any 96 h trapping period were removed from analyses. 
Results from the three separate survey periods were pooled for each site.     
2.5 Data analyses 
The most commonly-reported community measures in habitat change studies are species richness and 
abundance (Bowen et al. 2007, Appendix A). In addition to these measures, we assessed four supplementary 
reptile community measures at each survey site: i) ‘true’ diversity (Hill 1973), ii) single-species dominance 
(Berger and Parker 1970), iii) proportion of juveniles and iv) community composition. ‘True’ diversity 
(exp[H’]) is a Hill’s diversity index (Hill 1973; Jost 2006). We chose a priori to use this diversity measure 
because it is the most ecologically informative measure of diversity (Jost 2006; Tuomisto 2012). ‘True’ 
diversity weights rare and common species by their frequency to denote the effective number of species 
present (Jost 2006; Tuomisto 2012). Juveniles were classed as individuals <75% of the maximum snout-vent 
length (SVL) for each species (Shine and Charnov 1992), with maximum SVL calculated as the average SVL 
of the three largest individuals trapped, or the SVL of the largest individual trapped for species with five or 
fewer total records. Rarefaction curves for individual sites and for habitat types, and estimated number of 
species for each habitat type were calculated using the program EstimateS (Colwell 2009). The ICE species 
richness estimator was used due to the low sample sizes inherent in reptile surveys (Chazdon et al. 1998).  
Reptile communities in Eucalyptus and Acacia woodlands were compared separately. Significant differences 
between cleared, regrowth and remnant woodland reptile communities were identified using planned contrasts 
for the five numerical reptile community measures (Abdi and Williams 2010; Rosenthal et al. 2000), and non-
parametric ordination and permutation analyses for community composition comparisons. Planned contrasts 
were calculated using the ‘make.contrasts’ function from the ‘gmodels’ package (Warnes 2012) in ‘R’ (R 
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Core Team 2012).  The planned contrasts for Eucalyptus woodlands were: i) cleared vs. regrowth, and ii) 
regrowth vs. remnant. For Acacia woodlands the planned contrasts were: i) cleared vs. regrowth, ii) regrowth 
vs. the mean of simple and complex remnant, and iii) simple remnant vs. complex remnant. Dent and Wright 
(2009) argue that apparent divergences between regrowth and remnant rainforest communities were often due 
to low sample size. Therefore, to identify statistical artefacts due to insufficient survey effort, we tested the 
effect sizes for each planned contrast using Cohen’s d metric (Cohen 1994; McMillan and Foley 2011). 
Statistical significance was set at p <0.05.   
Ordination and permutation analyses of community composition were undertaken in the statistical program 
‘Primer’ (Clarke and Gorley 2006) using Bray-Curtis distances based on species abundance data. Differences 
in community composition between vegetation states were plotted using the non-metric multidimensional 
scaling (MDS) function in ‘Primer’ and statistically compared using the permutation based analysis of 
similarity (ANOSIM) function. Results from ANOSIM analyses did not differ between untransformed 
abundance data and square root, fourth root or presence-absence transformed data. We subsequently present 
and discuss the results from untransformed data.  
To identify any effect of clumping in the location of our survey sites on species composition, we used the 
RELATE function in ‘Primer’ (Clarke and Gorley 2006) to assess the similarity between a Bray-Curtis 
distance matrix of species composition, and a Euclidian distance matrix of the spatial location of the survey 
sites. In this analysis, an Rho score of 1 represents a perfect match between the matrices, and a strong 
correlation between the location and species composition of survey sites, In contrast, an Rho score of 0 
represents no correlation between the reptile species composition and spatial location of the survey sites 
(Clarke and Gorley 2006). 
3. RESULTS 
A total of 633 individual reptiles from 34 species were sampled during 4 128 trap nights (Appendix B). 
Reptile trapping success rate was 18 % per day for pit traps and 12 % per day for funnel traps. No individual 
reptiles were captured at more than one survey site, indicating no movement of marked individuals among 
sites. Twelve reptile species are known to occur in the study location but were not detected during this study 
due to rarity, large body size, and/or a known clumped distribution pattern (Appendix B). Sample-based 
rarefaction curves rarely reached an asymptote for any single survey site. However, effect size analyses 
suggest sufficient sample size and discriminatory power for all six reptile community variables assessed 
(Table 1). There was little influence of survey site location on species composition, with distance matrices of 
species composition and spatial location of the survey sites being dissimilar (Rho = 0.036, p = 0.437). 
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Table 1: Predicted and observed reptile community measure model trends with significance (p) and effect size (d) results for planned contrasts. 
Community 
Measure Predicted Model 
Eucalyptus populnea-dominated woodlands Acacia catenulata-dominated woodlands 
Cleared/ 
regrowth 
Regrowth/ 
remnant Observed Model 
Cleared/ 
regrowth 
Regrowth/ 
remnant 
Simple/ 
complex Observed Model 
Species 
Richness 
cleared=regrowth 
(low value) 
p= 0.003 
d=1.57 
p= 0.421 
d= 0.44 
regrowth=remnant 
(high value) 
p= 0.037 
d=1.44 
p= 0.680 
d= 0.23 
p= 0.498 
d= 0.52 
regrowth=remnant 
(high value) 
Diversity 
increasing 
(moderate value) 
p= 0.002 
d=1.88 
p= 0.581 
d= 0.25 
regrowth=remnant 
(high value) 
p= 0.002 
d=2.04 
p= 0.677 
d= 0.16 
p= 0.378 
d= 0.47 
regrowth=remnant 
(high value) 
Dominance 
(evenness) 
increasing 
(moderate value) 
p= 0.011 
d=1.28 
p= 0.951 
d= 0.10 
regrowth=remnant 
(high value) 
p= 0.004 
d=2.03 
p= 0.873 
d= 0.17 
p= 0.916 
d= 0.16 
regrowth=remnant 
(high value) 
Community 
composition 
complementary 
(high value) 
p= 0.012 
R= 0.4611 
p= 0.135 
R= 0.096 
regrowth=remnant 
(high value) 
p= 0.002 
R= 0.858 
p= 0.085 
R= 0.161 
p= 0.942 
R= 0.147 
regrowth=remnant 
(high value) 
Proportion of 
juveniles insufficient information 
p= 0.016 
d=1.19 
p= 0.625 
d= 0.30 
unusual2 
(cleared highest) 
p= 0.041 
d=0.71 
p= 0.176 
d= 0.23 
p= 0.665 
d= 0.29 
unusual2 
(cleared highest) 
Abundance 
cleared=regrowth 
(low value) 
p= 0.001 
d= 0.85 
p= 0.035 
d=0.58 
unusual2 
(regrowth highest) 
p= 0.772 
d= 0.09 
p= 0.367 
d= 0.47 
p= 0.960 
d= 0.02 
null 
(low value) 
Bold text highlights statistically significant differences (p<0.05) with moderate to large effect size values (d >0.5). 
1
 R= 1 corresponds to perfect separation (dissimilarity) of reptile communities and R= 0 corresponds to perfect overlap (similarity) of reptile communities.  
2
 A trend not included in the conceptual model
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3.1 Value of regrowth woodlands for reptile communities 1 
Regrowth woodlands differed little from remnant woodlands in terms of habitat value for reptile 2 
communities. Reptile richness, diversity, and dominance, in both E. populnea-dominated and A. 3 
catenulata-dominated woodlands followed the “regrowth = remnant” model of high regrowth 4 
value (Table 1, Figure 3). The composition of reptile communities in both woodland types also 5 
followed the “regrowth = remnant” model, with no difference between regrowth and remnant 6 
communities, but a distinct composition in cleared sites (Table 1, Figure 4). Regrowth and 7 
remnant areas contained a similar proportion of juveniles, but cleared sites had a higher 8 
proportion of juveniles than either regrowth or remnant areas (Figure 3, Table 1). Five of the six 9 
reptile community trends measured were consistent between the two woodland types, with 10 
abundance being the only trend to differ (Table 1, Figure 3). There were no significant 11 
differences between reptile community measures for reptiles in simple and complex remnant 12 
Acacia sites (Table 1). Overall, regrowth subtropical woodlands had higher habitat value than 13 
cleared sites and equivalent habitat value to remnant areas for reptile communities (Table 1). 14 
 15 
Figure 3: Trends in reptile communities from cleared to regrowth to remnant Eucalyptus populnea- and Acacia 16 
catenulata-dominated woodlands.  Scores for “Remnant Acacia” are the mean of simple and complex remnant 17 
Acacia sites.  Reptile community measures are: (a) species richness, (b) diversity, (c) dominance of the most 18 
abundant species, (d) the proportion of juveniles present, and (e) abundance.  Statistically significant differences are 19 
indicated by stars (*) within each woodland type.  Error bars represent standard errors. 20 
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3.2 Predictability of reptile community responses 21 
None of the reptile community measures followed the models that we predicted based on the 22 
literature (Table 1). Reptile species richness, diversity and dominance were predicted to follow 23 
a low regrowth habitat value model (“cleared = regrowth”, with higher values in remnant); 24 
however, we observed a high regrowth habitat value model for all three of these measures 25 
(“regrowth = remnant” model, with lower values in cleared). In addition, the reptile community 26 
compositions were predicted to differ between regrowth and remnant vegetation, but no such 27 
difference was present in our study (Table 1, Figure 4). We also observed two uncommon and 28 
unexpected trends that were not included in our models (abundance, proportion of juveniles – 29 
Table 1, Figure 3). The habitat value models that we observed denote regrowth woodlands as 30 
having higher habitat value for reptile communities than the models we predicted and have 31 
previously been observed in tropical regions. 32 
 33 
Figure 4: Multi-dimensional scaling (MDS) similarity plots for reptile communities in: a) Eucalyptus populnea-34 
dominated; and b) Acacia catenulata-dominated woodlands. 35 
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4. DISCUSSION 36 
Passively regrowing subtropical woodlands have higher habitat value for reptile communities 37 
than is currently acknowledged (Bowen et al. 2007). This study has contributed the first 38 
empirical evidence that supports the inclusion of passive regrowth areas as complementary 39 
reptile habitat in disturbed subtropical woodland landscapes. The value of regrowth for reptile 40 
communities was high in the two structurally different woodland types in this study, indicating 41 
regrowth may also be of high habitat value for reptile communities in other subtropical 42 
woodlands. Such findings suggest that the maintenance of reptile diversity is enhanced when 43 
regrowth is retained in areas with extensive woodland clearing.  44 
Although the cleared areas in our study harboured a distinct and depauperate reptile assemblage, 45 
the reptile communities in regrowth and remnant woodlands were similar. This implies that key 46 
resources that maintain viable reptile communities are provided in the woodlands that 47 
regenerate following clearing (Hobbs 1993). Regrowth that succeeds clearing for grazing is a 48 
novel ecosystem state (Hobbs et al. 2006) with a novel distribution of resources (Dennis et al. 49 
2006; Nielson et al. 2010). The resources vital to reptile persistence in a habitat are likely to be 50 
structural in nature (Fischer et al. 2004; Garden et al. 2007; Kanowski et al. 2006), with logs 51 
and woody debris, standing dead trees, leaf litter and shrub cover identified as key habitat 52 
components (McElhinny 2002). Although there were fewer of these structural resources in 53 
regrowth than in remnant woodlands at our study site, they were present (Appendix C), and are 54 
likely to have driven similarities among reptile communities in regrowth and remnant 55 
woodlands.  56 
Unexpectedly, juvenile reptiles were almost twice as prevalent in cleared areas as they were in 57 
regrowth or remnant woodlands (Figure 3). Cleared areas were surveyed at the same time as all 58 
the other habitats, and juvenile clumping was observed in only three surveys: at a remnant 59 
Eucalyptus site, a regrowth Acacia site, and a cleared site. Therefore, it is unlikely that either 60 
weather variability or a local nest emergence explain the significantly higher proportion of 61 
juveniles in cleared sites. Cleared sites were dominated by a single large and common 62 
heliothermic skink Ctenotus robustus, accounting for 79% of juvenile captures (Appendix D). 63 
In contrast, the species compositions of regrowth and remnant Acacia and Eucalyptus 64 
woodlands were relatively even, with proportionally fewer C. robustus adults and juveniles 65 
(Figure 3, Appendix D). Therefore, it is likely that cleared areas are valuable breeding sites for 66 
C. robustus. In both Eucalyptus and Acacia woodlands, the proportions of juveniles present was 67 
similar in remnant and regrowth (Figure 3, Table 1), indicating that despite having a lower 68 
frequency of juveniles than cleared sites, regrowth woodlands are comparable to remnant 69 
woodlands in terms of reptile habitat quality for juveniles. 70 
Abundance is one of the most frequently used taxonomic community measures in studies of 71 
habitat value, but it is not a good discriminator of disturbance effects on biodiversity (Gibson et 72 
al. 2011). During conceptual model development, we found that abundance was highly variable 73 
with frequent reports of abundance trends that differed from our five most commonly observed 74 
models (Appendix A). For reptiles, trends corresponding to “cleared = regrowth” (Kanowski et 75 
al. 2006; Luja et al. 2008), “regrowth = remnant” (Woinarski et al. 2009), and “null” (Bowman 76 
et al. 1990; Gardner et al. 2007b, this study) models have all been reported, and other trends are 77 
common for this community measure (Kanowski et al. 2006, this study). Such variability in 78 
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abundance trends between and within biomes suggests that raw abundance has limited use as a 79 
measure of habitat value for reptile communities, and possibly other taxa (Gibson et al. 2011), 80 
and may lead to spurious inferences regarding habitat quality for biodiversity.   81 
We found species richness and raw abundance trends were decoupled (followed different 82 
models) in both E. populnea- and A. catenulata-dominated woodlands, with abundance having 83 
little influence on the reptile diversity and community composition trends that we observed. 84 
This decoupling in reptile communities was first identified in a study by Nimmo et al. (2011) 85 
and further supported in the review of Buckley et al. (2012). A posteriori analyses confirm that 86 
decoupling of species richness and abundance is present in four of the five studies assessing 87 
reptile communities in cleared, regrowth and remnant vegetation (Bowman et al. 1990; Gardner 88 
et al. 2007b; Kanowski et al. 2006; Luja et al. 2008, Appendix A). These findings further 89 
support limiting the use of raw reptile abundance, and placing greater value on reptile diversity 90 
and composition measures, as indicators of habitat quality for reptile communities. 91 
We urge caution in transferring our results to disturbance scenarios other than broadscale 92 
clearing for grazing. Disturbance history has a strong influence on the habitat suitability of 93 
regrowth for fauna with the original and subsequent disturbance methods, intensity, and 94 
duration of the disturbance all affecting structural composition (Guariguata and Ostertag 2001). 95 
The broadscale clearing that historically occurred in our study region was a relatively low-96 
intensity disturbance that can create high structural heterogeneity (e.g. large amounts of fallen 97 
timber) in the regrowth woodlands that follow (Bowen et al. 2007). The positive correlation 98 
between structural heterogeneity and reptile diversity and abundance (Fischer et al. 2004; 99 
Garden et al. 2007; Kanowski et al. 2006) suggests that the structural relicts of broadscale 100 
clearing in regrowth woodlands are likely to assist with rapid reptile re-colonisation. In contrast, 101 
clearing for high intensity land uses such as surface mining and cropping destroys all existing 102 
habitat structures (Shrestha and Lal 2011) and any successive regrowth (if it can occur) is likely 103 
to be structurally depleted, limiting reptile re-colonisation opportunities.  104 
4.1 Management implications 105 
Policy makers and land managers may overlook the potential value of regenerating areas by 106 
forming habitat value judgements based on a small number of indicator taxa (Barlow et al. 107 
2007). To better understand the true value of a given habitat, it is important for researchers to 108 
complement surveys of commonly-measured indicator taxa with surveys of taxa that have 109 
demonstrated less predictable and different responses (Barlow et al. 2007; Wugt Larson et al. 110 
2012). Our study has demonstrated that reptiles have an unpredictable and different response to 111 
disturbance and recovery than commonly-used indicator taxa such as birds and invertebrates, 112 
and so qualify as a good complementary taxon for habitat value and biodiversity assessments in 113 
subtropical woodland areas. 114 
The sites that were surveyed in disturbed areas (cleared and regrowth) during this study were all 115 
within 700 m of remnant woodlands. Therefore, the opportunity for recolonisation via 116 
adjacency to source populations was high in both cleared and regrowth sites (Baguette and Van 117 
Dyck 2007). However, cleared sites remained species depauperate, confirming that these areas 118 
are not suitable habitat for most woodland reptile species. In contrast, regrowth woodlands were 119 
recolonised at the time of our surveys. These findings suggest that regrowth areas that are 120 
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adjacent to remnant woodlands should be prioritised for protection. Currently, there is 121 
insufficient landscape-level information available regarding reptile dispersal across different 122 
matrices to determine if isolated regrowth areas are able to support a functional assemblage of 123 
woodland reptiles (but see Schutz and Driscoll 2008). 124 
When the goal is to increase biodiversity in a disturbed landscape, passive regrowth woodlands 125 
offer cost-effective (Prach and Hobbs 2008) and valuable complementary habitat to remnant 126 
woodlands, potentially contributing more to the conservation of biodiversity than is currently 127 
acknowledged (Bowen et al. 2007). Our finding that regrowth is a high value habitat for reptile 128 
communities provides critical empirical information that will assist in effective and cost-129 
efficient recovery of highly modified and reptile rich subtropical woodland regions such as the 130 
Chaco and Cerrado of South America, and the Brigalow Belt of Australia: regions that have 131 
been identified as opportunity areas for landscape restoration as part of the United Nations goal 132 
of restoring 150 million hectares of degraded land (IUCN 2011; The Global Partnership on 133 
Forest Lanscape Restoration 2010). Currently there is limited legal protection of subtropical 134 
woodland regrowth in Australia (New South Wales Government 2003; Queensland Government 135 
2011), including the regrowth areas at our study site. Therefore, it is important that our findings 136 
are considered in any policy discussion regarding the fate of vast areas of regrowth in these and 137 
other subtropical woodland areas. 138 
Whilst our findings demonstrate that passive regrowth areas can effectively contribute to the 139 
amount of high quality habitat available for reptile communities in disturbed subtropical 140 
woodland landscapes, the conservation of existing woodlands must always be considered a 141 
priority (Maron et al. 2012; Menz et al. 2013; Rey Benayas et al. 2009). 142 
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Appendix A: Summary of the literature reviewed to develop five models of taxonomic community trends in cleared/cultivated, regrowth and remnant 
vegetation.   
The literature was sourced primarily from relevant papers in the reviews of Bowen et al. (2007) and Munro et al. (2007), and the findings from the large 
Jari River (Amazonia, Brazil) project on multiple taxa in cultivated, regrowth and remnant rainforest (e.g. Barlow et al. 2007 and other taxon specific 
papers). We complemented these papers with more recent studies in tropical, subtropical and temperate forests and woodlands, found through citation 
indexing and repeated database searches, using multiple combinations of search criteria such as ‘regrowth’, ‘vegetation’, ‘secondary’, ‘woodland’, 
‘reptile’, ‘invertebrate’, ‘beetle’, ‘clear*’ etc.  The final database search occurred in December 2012. 
Taxon Biome Country Disturbance Richness 
model 
Abundance 
model 
Composition 
model 
Other 
models 
First two 
authors 
Year Key title phrase 
Reptiles Subtropical 
rainforest 
Australia cleared (clear=reg)1 (unusual: reg 
highest, rem 
middle) 
  Kanowski, 
Reis 
2006 …factors affecting…reforested…reptiles in 
cleared… 
Reptiles Tropical 
rainforest 
Australia cleared (increase?) (clear=reg)   Kanowski, 
Reis 
2006 …factors affecting…reforested…reptiles in 
cleared… 
Reptiles Tropical 
rainforest 
Papua New 
Guinea 
cultivated increasing null  diversity: 
increasing 
Bowman, 
Woinarski 
1990 Slash-and-burn agriculture in the wet 
coastal lowlands of Papua… 
Reptiles Tropical 
rainforest 
Mexico cleared null clear = regrowth complementary  Luja, 
Herrando-
Perez 
2008 …not havens for reptile species in tropical 
Mexico 
Reptiles Tropical 
woodlands 
Australia cleared regrowth = 
remnant 
regrowth = 
remnant 
  Woinarski, 
Rankmore 
2009 Fauna assemblages…Northern Territory… 
Reptiles 
(lizards) 
Tropical 
rainforest 
Brazil cultivated clear = 
regrowth 
null complementary evenness: 
increasing 
Gardner, 
Ribiero-
Junior 
2007 …plantation forests for a Neotropical 
herpetofauna 
Reptiles 
(lizards) 
Tropical 
rainforest 
Mexico cleared null clear = regrowth complementary  Luja, 
Herrando-
Perez 
2008 …not havens for reptile species in tropical 
Mexico 
Reptiles 
(snakes) 
Tropical 
rainforest 
Mexico cleared clear = 
regrowth 
clear = regrowth clear = regrowth  Luja, 
Herrando-
Perez 
2008 …not havens for reptile species in tropical 
Mexico 
Amphibians Tropical 
Rainforest 
Madagascar cultivated (reg=rem) (clear=reg)  diversity: 
(reg=rem) 
Vallan 2002 …anthropogenic environmental changes on 
amphibian diversity… 
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Taxon Biome Country Disturbance Richness 
model 
Abundance 
model 
Composition 
model 
Other 
models 
First two 
authors 
Year Key title phrase 
Amphibians Tropical 
Rainforest 
Madagascar cultivated (reg=rem) (clear=reg)  diversity: 
(null) 
Vallan 2002 …anthropogenic environmental changes on 
amphibian diversity… 
Amphibians Tropical 
rainforest 
Brazil cultivated increasing null complementary evenness: 
increasing 
Gardner, 
Ribiero-
Junior 
2007 …plantation forests for a Neotropical 
herpetofauna 
Amphibians 
(Frogs) 
Tropical 
woodland 
Australia cleared null null   Woinarski, 
Rankmore 
2009 Fauna assemblages…Northern Territory… 
Amphipoda 
(litter hoppers) 
Subtropical 
rainforest 
Australia cleared  (reg=rem)   Catteral, 
Kanowski 
2004 …reforestation: perspectives, design issues 
...Australian… 
Amphipoda 
(litter hoppers) 
Tropical 
rainforest 
Australia cleared  (increase)   Catteral, 
Kanowski 
2004 …reforestation: perspectives, design issues 
...Australian… 
Ants Subtropical 
forest 
Australia cleared  null   Green, 
Catterall 
1998 …fauna of Wivenhoe Park 
Ants Subtropical 
rainforest 
Australia cleared  (inverse reg=rem/ 
inverse 
increasing) 
  Catteral, 
Kanowski 
2004 …reforestation: perspectives, design issues 
...Australian… 
Ants Subtropical 
rainforest 
Australia cleared   clear = regrowth  Piper, 
Catterall 
2009 …rapid assessment of epigaeic 
ants…Australia 
Ants Tropical 
forest 
Mexico cleared (inverse 
clear=reg) 
 complementary est.rich 
(ICE): 
reg=rem 
Gove, Majer 2005 ...ants in the seasonally dry tropics of 
Veracruz... 
Ants Tropical 
open forest 
Australia cleared  clear = regrowth   Dawes 2009 Impacts…termites and soil water 
storage…Australian savanna 
Ants Tropical 
rainforest 
Costa Rica cultivated regrowth = 
remnant 
 (reg=rem) diversity: 
reg=rem, 
evenness: 
increasing, 
dominance: 
reg=rem 
Roth, 
Perfecto 
1994 …management systems on ground-foraging 
ant diversity… 
Ants Tropical 
rainforest 
Australia cleared  (null)   Catteral, 
Kanowski 
2004 …reforestation: perspectives, design issues 
...Australian… 
Ants Tropical 
rainforest 
Australia cleared   clear = regrowth  Piper, 
Catterall 
2009 …rapid assessment of epigaeic 
ants…Australia 
Bats Tropical 
rainforest 
Mexico cultivated (increase) (unusual: reg 
high, rem low) 
  Medellin, 
Equihua 
2000 Bat diversity and 
abundance…disturbance… 
Page 22 of 31 
 
Taxon Biome Country Disturbance Richness 
model 
Abundance 
model 
Composition 
model 
Other 
models 
First two 
authors 
Year Key title phrase 
Bats Tropical 
rainforest 
Brazil cultivated clear = 
regrowth 
 complementary  Barlow, 
Gardner 
2007 Quantifying the biodiversity value of 
tropical… 
Beetles Subtropical 
forest 
Australia cleared  (clear=reg)   Green, 
Catterall 
1998 …fauna of Wivenhoe Park 
Beetles Subtropical 
rainforest 
Australia cleared  (increase)   Catteral, 
Kanowski 
2004 …reforestation: perspectives, design issues 
...Australian… 
Beetles Tropical 
open forest 
Australia cleared  regrowth = 
remnant 
  Dawes 2009 Impacts…termites and soil water 
storage…Australian savanna 
Beetles Tropical 
rainforest 
Australia cleared  (clear=reg)   Catteral, 
Kanowski 
2004 …reforestation: perspectives, design issues 
...Australian… 
Birds Subtropical 
forest 
Australia cleared (increase) (increase)   Green, 
Catterall 
1998 …fauna of Wivenhoe Park 
Birds Subtropical 
forest 
USA cleared (increase)    Jounston, 
Odum 
1956 Breeding bird…piedmont of Georgia 
Birds Subtropical 
forest 
Australia cleared regrowth = 
remnant 
   Catteral, 
Kanowski 
2004 …reforestation: perspectives, design 
issues...Australian… 
Birds Subtropical 
rainforest 
Australia cleared increasing    Catteral, 
Kanowski 
2004 …reforestation: perspectives, design 
issues...Australian… 
Birds Subtropical 
woodlands 
Australia cleared increasing regrowth = 
remnant 
complementary  Hannah, 
Woinarski 
2007 Impacts of clearing…bird fauna…Eucalypt 
savanna… 
Birds Tropical 
forest 
Australia cleared null    Catteral, 
Kanowski 
2004 …reforestation: perspectives, design issues 
...Australian… 
Birds Tropical 
Rainforest 
Panama cleared (increase) (reg=rem) (clear=reg)  Petit, Petit 1999 Bird 
communities…natural…modified…Panama 
Birds Tropical 
rainforest 
Papua New 
Guinea 
cultivated clear = 
regrowth 
unusual: reg 
lowest 
 diversity: 
increasing 
Bowman, 
Woinarski 
1990 Slash-and-burn agriculture in the wet 
coastal lowlands of Papua… 
Birds Tropical 
rainforest 
Brazil cultivated clear = 
regrowth, 
regrowth = 
remnant 
null, null complementary  Barlow, 
Mestre 
2007 …plantation forests for Amazonian birds 
Birds Tropical 
rainforest 
Brazil cultivated increasing  complementary  Barlow, 
Gardner 
2007 Quantifying the biodiversity value of 
tropical… 
Birds Tropical 
rainforest 
Australia cleared increasing  complementary  Catteral, 
Kanowski 
2004 …reforestation: perspectives, design issues 
...Australian… 
Page 23 of 31 
 
Taxon Biome Country Disturbance Richness 
model 
Abundance 
model 
Composition 
model 
Other 
models 
First two 
authors 
Year Key title phrase 
Birds Tropical 
Rainforest 
Cameroon cultivated null inverse reg=rem regrowth = 
remnant 
 Waltert, 
Bobo 
2005 From forest to farmland: 
habitat…afrotropical forest bird 
Birds Tropical 
Rainforest 
Indonesia cultivated regrowth = 
remnant 
increasing (complementary) est. rich 
(Jack1): 
reg=rem 
Waltert, 
Mardiastuti 
2004 Changes of dung beetle…agroforestry 
systems...Sulawesi 
Birds Tropical 
woodland 
Australia cleared increasing increasing   Woinarski, 
Rankmore 
2009 Fauna assemblages…Northern Territory… 
Butterflies Tropical 
rainforest 
Papua New 
Guinea 
cultivated clear = 
regrowth 
   Bowman, 
Woinarski 
1990 Slash-and-burn agriculture in the wet 
coastal lowlands of Papua… 
Butterflies 
(frugivorous) 
Tropical 
Forest 
Cameroon cultivated regrowth = 
remnant 
unusual: reg 
highest 
complementary est. rich: 
unusual 
(reg. high, 
clear low) 
Bobo, 
Waltert 
2006 From forest to farmland: butterfly… 
Butterflies 
(frugivorous) 
Tropical 
rainforest 
Brazil cultivated increasing inverse reg=rem complementary diversity: 
reg=rem, 
est. rich: 
increasing 
Barlow, 
Overal 
2007 …plantation forests for fruit-feeding 
butterflies… 
Centipedes Tropical 
open forest 
Australia cleared  increasing   Dawes 2009 Impacts…termites and soil water 
storage…Australian savanna 
Dung beetles Tropical 
rainforest 
Brazil cultivated clear = 
regrowth 
clear = regrowth complementary  Gardner, 
Hernandez 
2008 …plantation forests for neotropical dung 
beetles 
Dung beetles Tropical 
Rainforest 
Indonesia cultivated clear = 
regrowth 
clear = regrowth (clear=reg) est. rich 
(Jack1): 
clear=reg 
Shahabuddin, 
Schultze 
2005 Changes of dung beetle…agroforestry 
systems...Sulawesi 
Earthworms Tropical 
open forest 
Australia cleared  increasing   Dawes 2009 Impacts…termites and soil water 
storage…Australian savanna 
Flies Subtropical 
forest 
Australia cleared  null   Green, 
Catterall 
1998 …fauna of Wivenhoe Park 
Flies (fruit 
flies) 
Tropical 
rainforest 
Brazil cultivated null  clear = regrowth  Barlow, 
Gardner 
2007 Quantifying the biodiversity value of 
tropical… 
Flies 
(scavenger 
flies) 
Tropical 
rainforest 
Brazil cultivated null  complementary  Barlow, 
Gardner 
2007 Quantifying the biodiversity value of 
tropical… 
Hemiptera Subtropical 
forest 
Australia cleared  null   Green, 
Catterall 
1998 …fauna of Wivenhoe Park 
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Taxon Biome Country Disturbance Richness 
model 
Abundance 
model 
Composition 
model 
Other 
models 
First two 
authors 
Year Key title phrase 
Hymenoptera 
(excl. ants) 
Subtropical 
forest 
Australia cleared  null   Green, 
Catterall 
1998 …fauna of Wivenhoe Park 
Hymenoptera 
(Orchid bees) 
Tropical 
rainforest 
Brazil cultivated null  clear = regrowth  Barlow, 
Gardner 
2007 Quantifying the biodiversity value of 
tropical… 
Invertebrates Subtropical 
forest 
Australia cleared clear = 
regrowth 
(clear=reg)   Green, 
Catterall 
1998 …fauna of Wivenhoe Park 
Invertebrates Tropical 
open forest 
Australia cleared regrowth = 
remnant 
increasing   Dawes 2009 Impacts…termites and soil water 
storage…Australian savanna 
Isopods 
(slaters) 
Tropical 
open forest 
Australia cleared  increasing   Dawes 2009 Impacts…termites and soil water 
storage…Australian savanna 
Isoptera Subtropical 
forest 
Australia cleared  (clear=reg)   Green, 
Catterall 
1998 …fauna of Wivenhoe Park 
Isoptera 
(termites) 
Tropical 
open forest 
Australia cleared  increasing   Dawes 2009 Impacts…termites and soil water 
storage…Australian savanna 
Mammals Subtropical 
forest 
Australia cleared  (increase)   Green, 
Catterall 
1998 …fauna of Wivenhoe Park 
Mammals Temperate 
rainforest 
USA cleared cleared = 
regrowth 
 (complementary)  Lomolino, 
Perault 
2000 Assembly and disassembly… mammal… 
rain forest 
Mammals Tropical 
woodland 
Australia cleared null null   Woinarski, 
Rankmore 
2009 Fauna assemblages…Northern Territory… 
Mammals 
(large) 
Tropical 
rainforest 
Brazil cultivated regrowth = 
remnant 
 complementary  Barlow, 
Gardner 
2007 Quantifying the biodiversity value of 
tropical… 
Mammals 
(small) 
Tropical 
rainforest 
Brazil cultivated null  clear = regrowth  Barlow, 
Gardner 
2007 Quantifying the biodiversity value of 
tropical… 
Mites Subtropical 
rainforest 
Australia cleared null    Catteral, 
Kanowski 
2004 …reforestation: perspectives, design 
issues...Australian… 
Mites Tropical 
rainforest 
Australia cleared null  clear = regrowth  Catteral, 
Kanowski 
2004 …reforestation: perspectives, design issues 
...Australian… 
Moths Tropical 
rainforest 
Brazil cultivated inverse clear 
= reg 
 complementary  Barlow, 
Gardner 
2007 Quantifying the biodiversity value of 
tropical… 
Nematodes 
(soil) 
Tropical 
Forest 
Cameroon cleared regrowth = 
remnant 
regrowth = 
remnant 
  Bloemers, 
Hodda 
1997 …effects of forest disturbance…tropical 
soil nematodes 
Orthoptera 
(grasshoppers) 
Tropical 
rainforest 
Brazil cultivated null  complementary  Barlow, 
Gardner 
2007 Quantifying the biodiversity value of 
tropical… 
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Taxon Biome Country Disturbance Richness 
model 
Abundance 
model 
Composition 
model 
Other 
models 
First two 
authors 
Year Key title phrase 
Orthoptera 
(grasshoppers, 
crickets) 
Subtropical 
forest 
Australia cleared  (clear=reg)   Green, 
Catterall 
1998 …fauna of Wivenhoe Park 
Orthoptera 
(grasshoppers, 
crickets) 
Subtropical 
rainforest 
Australia cleared  (inverse reg=rem)   Catteral, 
Kanowski 
2004 …reforestation: perspectives, design issues 
...Australian… 
Orthoptera 
(grasshoppers, 
crickets) 
Tropical 
rainforest 
Australia cleared  (inverse reg=rem)   Catteral, 
Kanowski 
2004 …reforestation: perspectives, design issues 
...Australian… 
Spiders Subtropical 
forest 
Australia cleared  null   Green, 
Catterall 
1998 …fauna of Wivenhoe Park 
Spiders Temperate 
forest 
USA cleared  increasing   McIver, 
Parsons 
1992 Litter spider succession… western 
coniferous 
Spiders Tropical 
open forest 
Australia cleared  regrowth = 
remnant 
  Dawes 2014 Impacts…termites and soil water 
storage…Australian savanna 
Spiders 
(epigeic) 
Tropical 
rainforest 
Brazil cultivated clear = 
regrowth 
(null?/ inverse 
reg = rem?) 
complementary  Lo-Man-
Hung, 
Gardner 
2008 …plantation forests for Neotropical epigeic 
arachnids 
1 Parentheses indicate trends inferred from graphs where formal tests for significant differences were not reported.  Question marks indicate substantial uncertainty in the inferred model.  
  
Page 26 of 31 
 
Appendix B: Reptile species surveyed and known from the study site.  
Species1 Family Habit2 Thermal 
source3 
Number 
surveyed 
Rarity at  
study site4 Habitats
5 
Ctenotus robustus Scincidae T, F H 96 very common All 
Heteronotia binoei  Gekkonidae T T 70 very common All 
Lygisaurus foliorum  Scincidae T H 67 very common All 
Eremiascincus richardsonii  Scincidae T, F T 51 very common All 
Morethia boulengeri  Scincidae T, SA H 46 very common All 
Lucasium steindachneri  Gekkonidae T T 32 very common All 
Strophurus williamsi Gekkonidae A T 12 very common re, ME, ra, MA 
Varanus gouldii Varanidae T, F H 3 very common ra, re 
Amphibolurus burnsi  Agamidae T, A H 39 very common re, ME, ra, MA 
Ctenotus ingrami  Scincidae T H 33 very common re, ME, ra, MA 
Diplodactylus vittatus  Gekkonidae T T 22 very common re, ME, ra, MA 
Rhynchoedura ornata6 Gekkonidae T T 19 very common All 
Lerista timida Scincidae F T 27 common c, re, ME, ra 
Ctenotus allotropis Scincidae T H 19 common c, re, ME, MA 
Egernia striolata  Scincidae A H/T 17 common re, ME, ra, MA 
Amphibolurus nobbi7 Agamidae SA H 14 common re, ME, ra, MA 
Parasuta dwyeri Elapidae T, F T 9 common c, re, ME, MA 
Pseudechis australis Elapidae T, F H/T 3 common ra, MA 
Oedura monilis Gekkonidae A T 3 common ra 
Pogona barbata Agamidae T, SA H 2 common c, ra 
Cryptoblepharus spp.8 Scincidae SA H 9 uncommon re, ME, ra 
Lerista punctatovittata Scincidae F T 8 uncommon re, ME, ra, MA 
Lialis burtonis Pygopodidae T T/H 5 uncommon re, ME, MA 
Vermicella annulata Elapidae F T 4 uncommon re, ME, ra 
Varanus tristis Varanidae A H 3 uncommon ME, MA 
Pseudonaja aspidorhyncha Elapidae T H/T 3 uncommon ME, MA 
Brachyurophis australis Elapidae F T 2 uncommon re, ra 
Pygopus schraderi Pygopodidae T T 2 uncommon MA 
Pseudonaja textilis Elapidae T H/T 3 uncommon MA 
Furina diadema Elapidae T T 2 uncommon re, ra 
Ramphotyphlops spp.9 Typhlopidae F T 3 rare re, MA 
Menetia greyii Scincidae T H 3 rare c 
Demansia psammophis Elapidae T H 1 rare re 
Paradelma orientalis Pygopodidae T, SA T 1 rare ME 
Not trapped (inferred reason)10      
Varanus varius (large) Varanidae A,T H - common - 
Suta suta (uncommon) Elapidae T, F T - uncommon - 
Acanthophis antarcticus 
(uncommon, sedentary) Elapidae T T - uncommon - 
Hoplocephalus bitorquatus 
(uncommon) Elapidae T, A T - uncommon - 
Gehyra dubia (rare) Gekkonidae A T - rare - 
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Species1 Family Habit2 Thermal 
source3 
Number 
surveyed 
Rarity at  
study site4 Habitats
5 
Gehyra variegata (rare) Gekkonidae A T - rare - 
Ramphotyphlops ligatus 
(rare) Typhlopidae F T - rare - 
Tiliqua scincoides (rare) Scincidae T H - rare - 
Aspidites ramsayi (large, 
rare) Pythonidae T, F T/H - rare - 
Morelia spilota mcdowelli 
(large, rare) Pythonidae A, T T - rare - 
Dendrelaphis punctulatus 
(rare) Colubridae A H - rare - 
Egernia rugosa (rare, 
clumped distribution) Scincidae F, T H - rare - 
Oedura marmorata (rare) Gekkonidae A T - rare - 
1Species classification follows Wilson and Swan (2010).   
2Habit = terrestrial (T), fossorial (F), arboreal (A), or semi-arboreal (SA) from Wilson and Knowles (1988) and 
Cogger (2000).    
3H = Heliothermic, T = Thigmothermic 
4Rarity was assessed using the quartile method of Gaston (1994) based on both road transect and trapping records at 
the study site from 2010-2012.   
5Cleared (c), regrowth Eucalyptus (re), remnant Eucalyptus (ME), regrowth Acacia (ra), remnant Acacia (MA).   
6Rhynchoedura ornata has recently been split into five species.  The species found at the study site is likely to be 
Rhynochoedura ormsbyi (Pepper et al. 2011). 
7Amphibolurus nobbi is now generally accepted as Diporiphora nobbi (Edwards and Melville 2011).   
8Due to difficulties in field differentiation, the superficially similar skinks Cryptoblepharus metallicus, C. pulcher 
and C. pannosus were grouped as Cryptoblepharus spp. 
9The superficially similar blindsnakes Ramphotyphlops affinis and R. weidii were recorded as Ramphotyphlops spp. 
10
 The survey methods used in this study restricted captures of large, uncommon, and highly clumped reptile species. 
References: 
Cogger, H.G., 2000. Reptiles  & Amphibians of Australia. Reed New Holland, Sydney, Australia. 
Edwards, D.L., Melville, J., 2011. Extensive phylogeographic and morphological diversity in Diporiphora nobbi 
(Agamidae) leads to a taxonomic review and a new species description. Journal of Herpetology 45, 530-546. 
Gaston, K.J., 1994. Rarity. Chapman and Hall, London. 
Pepper, M., Doughty, P., Hutchinson, M.N., Keogh, J.S., 2011. Ancient drainages divide cryptic species in Australia's 
arid zone: morphological and multi-gene evidence for four new species of Beaked Geckos (Rhynchoedura). 
Molecular Phylogenetics and Evolution 61, 810-822. 
Wilson, S., Swan, G., 2010. A Complete Guide to Reptiles of Australia, 3rd edn. New Holland Publishers Pty Ltd, 
Sydney. 
Wilson, S.K., Knowles, D.G., 1988. Australia's Reptiles: A photographic reference to the terrestrial reptiles of 
Australia. Collins Publishers Australia, Sydney. 
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Appendix C: Key structural features in regrowth and remnant Eucalyptus populnea- and Acacia 
catenulata-dominated woodlands at the study site.  Structures are: a) canopy cover; b) fallen 
stems (woody debris); c) number of standing hollows; d) leaf litter cover; and e) shrub cover.  
Scores are the mean and standard errors for each habitat category with stars (*) indicating 
significant pairwise differences between regrowth and remnant for each woodland type. 
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Appendix D: The proportion (%) of juvenile and adult individuals of each reptile species detected in each habitat type 
Cleared 
Regrowth 
Eucalyptus 
Remnant 
Eucalyptus Regrowth Acacia 
Remnant Acacia 
(simple) 
Remnant Acacia 
(complex) 
Adult Juvenile Adult Juvenile Adult Juvenile Adult Juvenile Adult Juvenile Adult Juvenile 
Amphibolurus burnsi 0 0 0 10 1 9 1 21 4 43 0 57 
Amphibolurus nobbi 0 0 2 5 1 3 4 13 0 0 0 4 
Brachyurophis australis 0 0 1 0 0 0 1 0 0 0 0 0 
Cryptoblepharus 0 0 1 0 0 3 0 0 2 13 5 0 
Ctenotus allotropis 20 0 1 0 4 0 0 0 6 0 2 0 
Ctenotus ingrami 0 0 2 10 1 0 12 13 13 4 11 4 
Ctenotus robustus 47 79 12 31 0 9 4 0 0 17 4 0 
Demansia psammophis 0 0 0 3 0 0 0 0 0 0 0 0 
Diplodactylus vittatus 0 0 2 0 2 0 4 4 11 0 12 4 
Egernia striolata 0 0 2 0 3 3 0 4 4 4 7 13 
Eremiascincus richardsonii 4 0 3 5 15 21 14 29 4 9 2 0 
Furina diadema 0 0 1 0 0 0 1 0 0 0 0 0 
Heteronotia bynoei 0 2 13 8 14 3 23 0 23 0 14 0 
Lerista punctatovittata 0 0 1 0 1 0 3 0 0 0 7 0 
Lerista timida 4 2 12 3 5 0 0 0 0 0 5 0 
Lialis burtonis 0 0 2 0 1 0 0 0 0 0 2 0 
Lucasium steindachneri 12 0 7 5 8 0 3 4 11 0 2 0 
Lygisaurus foliorum 0 5 25 13 15 26 5 0 2 0 0 4 
Menetia greyii 4 2 0 0 0 0 0 0 0 0 0 0 
Morethia boulengeri 4 2 3 5 18 15 3 4 6 4 14 0 
Oedura monilis 0 0 0 0 0 0 4 0 0 0 0 0 
Paradelma orientalis 0 0 0 0 1 0 0 0 0 0 0 0 
Parasuta dwyeri 0 2 0 3 0 6 0 0 4 0 2 9 
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 Cleared 
Regrowth 
Eucalyptus 
Remnant 
Eucalyptus 
Regrowth  
Acacia 
Remnant Acacia 
(simple) 
Remnant Acacia 
(complex) 
 Adult Juvenile Adult Juvenile Adult Juvenile Adult Juvenile Adult Juvenile Adult Juvenile 
Pogona barbata 0 2 0 0 0 0 0 0 0 0 0 4 
Pseudechis australis 0 0 0 0 0 0 1 0 0 0 4 0 
Pseudonaja aspidorhyncha 0 0 0 0 1 0 0 0 4 0 0 0 
Pseudonaja textilis 0 0 0 0 0 0 0 0 0 4 4 0 
Pygopus schraderi 0 0 0 0 0 0 0 0 0 0 4 0 
Ramphotyphlops 0 0 0 0 0 0 0 0 0 0 0 0 
Rhynchoedura ornata 6 2 6 0 4 0 4 0 2 0 0 0 
Strophurus williamsi 0 0 2 0 0 3 10 0 2 0 2 0 
Varanus gouldii 0 0 1 0 0 0 0 8 0 0 0 0 
Varanus tristis 0 0 0 0 1 0 0 0 0 0 0 0 
Vermicella annulata 0 0 1 0 2 0 1 0 0 0 0 0 
Total count: 51 42 122 39 93 34 73 24 47 23 57 23 
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